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BACKGROUND OF THE INVENTION 

The present description relates to a cleaning method for a filter testing 
device, a computer program product for implementing the inventive method, and a 
filter testing device for testing filters. 

There are known filter testing devices for testing filters or filter systems 
which include valves and external connections. The valves are connected to one 
another and to the external connections by connecting lines. In testing a filter or a 
filter system, the filter testing device is traditionally connected to the input side, 
i.e., the side to which the unfiltered fluid is supplied. Thus, the filter testing 
device may become contaminated with bacteria or chemicals, for example, due to 
the unfiltered fluid being returned back to the filter testing device. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the invention to provide a method for cleaning 
a filter testing device. 

Another object of the invention is to provide a computer program product 
for implementing a method of cleaning a filter testing device. 



A further object of the invention is to provide a filter testing device which is 
adapted to be cleaned by the method of the invention. 

These and other objects are achieved in accordance with the present 
invention by providing a method for cleaning a filter testing device comprising 
switching means, external connections and internal volumes which can come in 
contact with a fluid from a filter that is to be tested, the method comprising the 
steps of selecting at least one internal volume to be cleaned; cleaning the selected 
internal volume(s) by switching the switching means to contact the selected 
internal volume(s) with a cleaning fluid; and discharging the cleaning fluid from 
the selected internal volume(s). 

In accordance with a further aspect of the invention, the objects are 
achieved by providing a computer program product comprising program parts for 
implementing the method of the invention. 

In yet another aspect, the objects of the invention are achieved by providing 
a filter testing device for testing a filter or filter system, the device comprising 
switching means, external connections, and internal volumes which can come in 
contact with a fluid from a filter or filter system to be tested, in which the 
switching means and the external connections are in fluid communication via the 
internal volumes, and in which the fluid testing device includes means for 
cleaning at least one of the internal volumes, and the cleaning means includes 
means for selecting the at least one internal volume to be cleaned from among the 
internal volumes. 

Preferred embodiments of the invention are described in further detail 
hereinafter. 

According to this invention, a cleaning method for a filter testing device is 
provided, whereby the filter testing device includes switching means, external 
connections and internal volumes which may come in contact with a fluid from a 
filter device that is to be tested, such that the cleaning method comprises the 
following steps: 

selecting one or more internal volumes to be cleaned; 
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cleaning the selected internal volumes with a cleaning fluid by appropriate 
switching of the switching means; and 

draining out and/or removing the cleaning fluid contained in the cleaned 
internal volume from said internal volume. 

In the inventive method, the internal volumes to be cleaned can be selected, 
and in particular all or essentially all the internal volumes which come in contact 
with a fluid that is to be filtered can be cleaned. It is therefore possible to clean 
internal volumes which have been contaminated or soiled by a fluid from a filter 
device that is to be tested. 

In one preferred embodiment, the cleaning and/or draining is/are performed 
essentially in succession. By successive cleaning of the internal volumes that are 
to be cleaned, it is possible to ensure a comprehensive cleaning of the internal 
volumes that are to be cleaned. Furthermore, by successive draining of the 
cleaning fluid out of the internal volumes it is possible to ensure reliably that no 
more cleaning fluid is subsequently present in the respective internal volume. 

Furthermore, in the inventive cleaning method, the draining step includes a 
step of drying, preferably essentially successively, the cleaned internal volumes by 
appropriate switching of the switching means. The drying step is preferably 
performed by means of compressed air of preferably at least 1 bar. Drying the 
cleaned internal volume, preferably with compressed air, ensures that essentially 
no more cleaning fluid remains in the cleaned internal volumes. 

The cleaning step preferably includes a step of filling the internal volumes 
that are to be cleaned with the cleaning fluid and then subsequently rinsing the 
volumes with the fluid. 

In one preferred embodiment, the rinsing step includes essentially 
continuous and preferably successive rinsing with a cleaning fluid that is always 
being replenished over a predetermined and/or predeterminable period of time. By 
rinsing with cleaning fluid that is always being replenished, it is possible to 
reliably rinse all bacteria and contamination out of the internal volumes that are 
to be cleaned so that a reliable cleaning can be ensured. 
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The rinsing step preferably takes place only after a certain period of time, 
preferably about 30 minutes, has elapsed after the filling step. Thus, the cleaning 
fluid that has been supplied can act in the internal volumes that are to be cleaned 
so that the contaminants are "loosened" and are released from the surface of the 
internal volumes that are to be cleaned, so that the "loosened" dirt is removed by 
the subsequent rinsing. 

In another preferred embodiment, the switching means include pneumatic 
switching means and preferably also valves and/or proportional valves. The valves 
to be used preferably have a small valve volume. Furthermore, the valves that are 
to be used may be diaphragm valves. 

Furthermore, according to this invention, a computer program product is 
also made available which includes program parts for implementing the method 
according to this invention or a preferred embodiment thereof. Furthermore, a 
computer program which, when loaded onto a computer, is capable of executing 
the method according to this invention or a preferred embodiment thereof is made 
available. Furthermore, a computer-readable memory medium on which such a 
computer program is stored is also made available. 

Furthermore, this invention makes available a filter testing device for 
testing filters and/or filter systems, comprising switching means, external 
connections and internal volumes which can come in contact with a fluid from a 
filter device that is to be tested, 

wherein the switching means are in fluid connection with one another and 
with the external connections via the internal volumes, 

wherein the filter testing device is designed so that at least a portion of the 
internal volumes can be cleaned, whereby the internal volume to be cleaned can 
be selected from the plurality of internal volumes. 

At least one external connection is preferably designed so that a cleaning 
fluid can thereby be supplied to the filter testing device for cleaning at least the 
selected internal volume. Thus, a cleaning fluid tank may conveniently and easily 
be connected to the filter testing device that is to be cleaned. 
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Furthermore, at least one external connection is designed so that the 
cleaning fluid supplied can be drained out and/or disposed of through the 
connection. 

In a preferred embodiment, at least one external connection is designed so 
that a compressed air source can be connected to it for drying the cleaned internal 
volumes. Drying of the cleaned internal volumes can thus be performed with 
compressed air at a suitable pressure. 

Preferably, at least one external connection is designed so that an external 
reference tank can be connected to it. 

Furthermore, the switching means include pneumatic switching means, 
preferably valves and/or proportional valves. 

The internal volumes preferably include connecting lines between the 
switching means, connecting lines between the switching means and the external 
connections, volumes in the switching means, preferably an internal reference 
tank, and connecting lines between the internal reference tank and at least one 
switching means. 

Due to the fact that it is possible to reliably ensure that essentially no 
residues of the fluid to be filtered are still present in the filter testing device after 
cleaning the filter testing device, it is possible to use the inventive filter testing 
device in a validation process of the filter and/or filter system to be tested. 

The internal volumes of parts and/or lines are preferably defined as 
consisting of parts and/or lines made of high-grade steel and/or 
polytetrafluoroethylene (Teflon™). This further improves the validation 
capability of the testing device. 

Other functions, features and advantages of the present invention are 
apparent from the following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in further detail hereinafter with reference 
to illustrative preferred embodiments shown in the accompanying drawing 
figures, in which: 
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Figure 1 is a schematic illustration of a filter testing device according to a 
preferred embodiment of this invention; and 

Figure 2 is a table of the valve assignment and/or control of the valves of 
the inventive filter testing device during and/or for the implementation of the 
inventive cleaning method. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Figure 1 shows a schematic diagram of a filter testing device 10 according 
to a preferred embodiment of the present invention. The filter testing device 10 
includes the switching valves Vl through V5 and a proportional valve V6. 
Furthermore, the filter testing device 10 includes external connections, where the 
external connections include a compressed air supply connection 12 through which 
compressed air is supplied in testing operation, a connection 14 for internal 
venting, a connection 16 for external venting, a filter connection 18 for connecting 
the filter and/or the filter device to be tested, and a connection 20 for an external 
reference tank 22. An internal reference tank 24 is preferably present in the filter 
testing device 10. The valves VI through V5 are in mutual fluid connection 
through the connecting lines 26. Furthermore, the valves are in fluid connection 
with the respective internal connections via the connecting lines 28. The internal 
reference tank 24 is in fluid connection with the valve V2 and with the connection 
20 for the external reference tank 22 via the connecting lines 30. 

The valves V1-V5 are preferably diaphragm valves and also preferably have 
a small valve volume Vvi-Vvs. 

The connecting lines 26, 28, 30, the internal reference tank 24, and the 
volumes Vvi-Vvs of the valves V1-V5 are referred to below as internal volumes. 
Furthermore, in the illustrative description of a preferred embodiment of the 
present invention given below, a filter testing device 10 which comprises only one 
proportional valve V6 is described. 

Furthermore, the filter testing device 10 preferably includes a pressure 
meter 32. 
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During the testing of a diaphragm filter, for example, the internal reference 
tank 24 is filled with compressed air of a certain pressure. During a following 
measurement, the size of the pressure drop in the filter is determined with the 
help of the reference tank 24 and the pressure meter 32, and thus the quality of 
the filtered is determined. 

As part of this testing, the filter and/or the filter device to be tested is/are 
preferably also validated, i.e., the quality of the filter is determined on the basis of 
predetermined and/or predeterminable standards. Therefore, the testing device 10 
is preferably connected to the contaminated side of the filter, i.e., the side to which 
the fluid that is to be filtered is supplied. During the test, however, it frequently 
happens that unfiltered fluid, which is thus contaminated, enters the filter testing 
device 10, in particular its internal volumes, through a return flow. However, for 
testing that is suitable for validation, it is necessary to ensure that the filter 
testing device 10 is not contaminated with bacteria or soiling before each new 
testing procedure. It is thus necessary to thoroughly clean the filter testing device 
10, preferably before each testing operation. Furthermore, to permit even more 
reliable cleaning, the internal volumes are preferably defined as consisting of 
parts and/or lines which are made essentially completely of a high-grade steel or a 
material that conforms to FDA requirements (FDA = U.S. Food and Drug 
Administration), for example, polytetrafluoroethylene (Teflon™). 

The inventive cleaning method is described below with reference to the 
valve table shown in Figure 2. 

The switching of the valves can be performed manually or automatically. In 
an interactive procedure, an operating person is preferably instructed to perform 
various actions, e.g., connecting tubes to certain external connections, and then 
this is confirmed via an input device (not shown). In addition, the switching of the 
valves is preferably performed automatically according to a cleaning program that 
is to be selected. 

First, one or more internal volumes to be cleaned are selected from a 
plurality of internal volumes. This may preferably take place by way of an input 
(not shown). However, it is also conceivable for the selection to be made by 
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manually switching the valves. In the cleaning process which is described below 
as an example, essentially all the internal volumes are selected and cleaned. 

A function check is then performed, preferably to check on whether there is 
an adequate operating pressure in a compressed air source (not shown). 

If it is found that there is an adequate operating pressure, then first a step 
of filling is performed, i.e., flooding the selected internal volumes that are to be 
cleaned, namely all the internal volumes in the present case. To do so in the 
present case three paths are filled in succession with one cleaning fluid, which 
may be a suitable cleaning fluid as described below. 

Initially, a cleaning fluid tank is connected via a pump (not shown) to the 
connection 14 for internal venting. 

The internal reference tank first is filled, i.e., flooded. To do so the valves 
VI through V6 are brought to the state Zl shown in the valve table of Figure 2, 
i.e., VI, V4, V5 and V6 are closed and V2 and V3 are opened. 

Furthermore, a tube which is connected to or leads to a collecting, tank (not 
shown) is connected to the connection 20 for the external reference tank. Then 
sufficient cleaning fluid is pumped into the filter testing device 10 until the fluid 
escapes again at the connection 20 for the external reference tank. As soon as this 
is detected, the pump is stopped. 

Next, the path of the external venting, i.e., the path which includes the 
valve V5 and the connection 16 for the external venting, is filled, i.e., flooded. The 
procedure here corresponds to that in filling, i.e., flooding, of the internal 
reference tank 24, but in this case a corresponding drain hose is connected to the 
connection 16 for the external venting and the valves are switched according to 
the state Z2 in the table of Figure 2. Then, in turn, enough cleaning fluid is added 
until it is found that cleaning fluid is escaping at the connection 16 for the 
external venting. Then the pump is stopped again. 

Next the filter connection 18 is filled, i.e., flooded. To do so, the procedure 
followed corresponds to that for the two cases described above, i.e., a hose is 
connected to the filter connection 18 and the valves are switched according to the 
state Z3 in the table of Figure 2. The cleaning fluid is pumped into the filter 
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testing device 10 until it is detected that the cleaning fluid introduced is escaping 
at the filter connection 18. Then the pump is stopped. 

When all the volumes that are to be cleaned have been filled, i.e., flooded, 
all the valves VI through V6 are closed (state Z4). This state is retained for a 
predetermined and/or prede terminable period of time tl to "loosen" the dirt 
present in the volumes that are to be cleaned, i.e., to partially dissolve the dirt 
present in and/or adhering to the internal volumes and to treat the dirt by a 
chemical and/or biological reaction. The period of time tl is preferably about 30 
minutes, but the period of time tl may also be set differently, e.g., in accordance 
with the type of contamination present and the type of cleaning fluid used. After 
the period of time tl has elapsed, the volumes to be cleaned are rinsed with a 
cleaning fluid which is always being replenished. The rinsing of the volumes that 
are to be cleaned preferably takes place at the same time, i.e., all the internal 
volumes are rinsed at the same time. Therefore, the valves are switched according 
to the state Z5 in the table in Figure 2. The rinsing with cleaning fluid that is 
always being replenished is performed for a predetermined and/or 
predeterminable period of time t2, which amounts to about 10 minutes in a 
preferred embodiment, i.e., is preferably shorter than tl. 

The drying of the rinsed internal volumes is described below. The drying is 
preferably performed with a stream of air at a certain pressure. The pressure 
preferably amounts to a relative pressure of about 1 bar, but a stream of air at any 
other suitable pressure may also be used. Thus, a check is first performed to 
determine whether there is a sufficient air pressure in the compressed air source 
(not shown). 

If there is a sufficient air pressure, the step of drying the cleaned, 
preferably rinsed or filled, internal volumes is performed. The rinsed internal 
volumes are preferably dried in succession as described below. 

For drying the internal reference tank 24, first a compressed air supply is 
connected to the connection 20 for the external reference tank 22. The valves are 
then switched according to the state Z6 in the table of Figure 2. Then compressed 
air, preferably at approximately 1 bar, is introduced into the filter testing device 
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10 through the connection 20 for the external reference tank 22. This state is 
maintained for a predetermined and/or predeterminable period of time t3. 

After the period of time t3 has elapsed, the internal reference tank 24 is 
closed, i.e., the valves are brought to the state Z7 and thus the valve V2 is closed. 
With this step, cleaning of the internal reference tank 24 is concluded. 

For drying the internal venting comprising the valve V3 and the connection 
14 for the internal venting, first the compressed air supply is connected to the 
compressed air connection 12. In a state Z8, a sufficient pressure is built up in 
and/or for the proportional valve V6 by switching the proportional valve V6 to X%, 
i.e., the pressure drop in the proportional valve V6 amounts to between 100% and 
0%. The valves are then switched one after the other according to the states Z9 
through Z13, i.e., while the internal venting is drying, air flows out of the filter 
testing device 10 alternately through the connection 14 for the internal venting 
and through the connection 16 for the external venting. 

After a predetermined and/or predeterminable period of time t4 has 
elapsed, the drying of the internal venting is concluded, and the valves are 
switched to the state Z14 and subsequently Z15, i.e., the internal venting is 
vented and the valve V3 of the internal venting is closed. Thus the drying of the 
internal venting is concluded. 

Then the external venting, which comprises the valve V5 and the 
connection 16 for the external venting, is dried and then the filter connection 18 is 
dried. 

To do so, the pressure connection of the compressed air supply remains 
connected to the compressed air connection 12, the valves are switched to the 
state Z16 and compressed air of a predetermined and/or predeterminable pressure 
is passed through the filter testing device 10, so that the air escapes at the 
connection 16 for the external venting and at the filter connection 18. After a 
predetermined and/or predeterminable period of time t5 has elapsed, the drying of 
the external venting is concluded and the valves are switched to the state Z17 to 
then dry the filter connection 18. In doing so, the path of the external venting is 
closed by closing the valve V5. Then compressed air is again passed through the 
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filter testing device 10, with the air then escaping only at the filter connection 18. 
After a predetermined and/or predeterminable period of time t6 has elapsed, the 
drying of the filter connection 18 is concluded and the valves VI -V6 are switched 
to the state Z18. 

The cleaning process is thus concluded and the filter testing device 10 is 
now ready for use for the next testing operation. 

To reliably ensure the validation capability of the inventive filter testing 
device 10, a so-called safety function is also provided in the filter testing device 10 
in a preferred embodiment of this invention. In this embodiment, in the event of a 
premature termination of the drying process, a warning is output to the operating 
person, indicating that the cleaned filter testing device 10 does not have validation 
capability. Such a warning is output with each test procedure until a proper 
drying has been conducted. 

The foregoing description and examples have been set forth merely to 
illustrate the invention and are not intended to be limiting. Since modifications of 
the described embodiments incorporating the spirit and substance of the invention 
may occur to persons skilled in the art, the invention should be construed broadly 
to include all variations within the scope of the appended claims and equivalents 
thereof. 
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